A complementary DNA (564 base pairs) encoding for the mature region of the growth hormone (GH) of yellowfin porgy Acanthopagrus latus was amplified by polymerase chain reaction. This resultant DNA fragment , ypmGH cDNA, was inserted into baculovirus expression vectors, pAc7 , under the control of the polyhedrin promoter. A 22 kDa pro tein, similar to that of authentic GH , was expressed intracellularly by the insect cell line of Spodoptera frugiperda 21-AE infected by recombinant baculovirus . This protein was reactive with rabbit polyclonal antibodies raised against natural chum salmon GH . Further more, a protein band with 22 kDa labeled with [35S] methionine was detected in tha lysate of cells infected with recombinant virus containing ypmGH cDNA . Results from treatment with tunicamycin , an inhibitor of N-link glycosylation, demonstrated that the N-glycosyla tion did not occur in the recombinant GH produced by this system .
Expression of the Mature Yellowfin Porgy Growth Hormone in Spodoptera frugiperda 21-AE Cells
Huai-Jen Tsai,*1,* Hong-Ming Chen ,*1 and Chu-Fang Lo*2 (Received March 22, 1933) A complementary DNA (564 base pairs) encoding for the mature region of the growth hormone (GH) of yellowfin porgy Acanthopagrus latus was amplified by polymerase chain reaction. This resultant DNA fragment , ypmGH cDNA, was inserted into baculovirus expression vectors, pAc7 , under the control of the polyhedrin promoter. A 22 kDa pro tein, similar to that of authentic GH , was expressed intracellularly by the insect cell line of Spodoptera frugiperda 21-AE infected by recombinant baculovirus . This protein was reactive with rabbit polyclonal antibodies raised against natural chum salmon GH . Further more, a protein band with 22 kDa labeled with [35S] methionine was detected in tha lysate of cells infected with recombinant virus containing ypmGH cDNA . Results from treatment with tunicamycin , an inhibitor of N-link glycosylation, demonstrated that the N-glycosyla tion did not occur in the recombinant GH produced by this system .
The GH cDNA of chum salmon has been cloned and its recombinant GH (rGH) has also been shown to enhance the growth rate of fish .1) This finding makes GH cDNA potentially useful for the production of rGH in microorganisms for research and other applications.
Thus, GH cDNA has been studied extensively in many species of fish , i. e. chinook salmon,2 chum salmon,1) coho salm -on, 3) eel, 4) gilthead seabream, 5) rainbow trout,8) red seabream,7) tilapia,8) tuna,8) yellowfin porgy,10) and yellowtail.11) A number of studies of the GH cDNA of these fish focused on expression in either the Escherichia coli system1, 4, 8, 8-10, 11, 13) or the Saccharomyces cerevisiae system. l4-18) How ever, both systems have disadvantages.
In the E. coli system, the highly expressed products are accumulated within the inclusion bodies in a den atured and unmodified form.17) It is a com plicated and expensive process to renature the rGH before it is ready to be used. the chum salmon GH antibody (lane 1 in Fig.  3B ). Besides the 22 kDa band, some other bands also reacted with the polyclonal antiserum against the natural chum salmon (Fig. 3B) . However, these bands were shared by Sf2l-AE cells, AcMNPV infected cells, and AcMNPV-GH4 infected cells.
Radiolabeled Proteins Analysis
Four major and seven minor polypeptides labeled with [35S] methionine were detected in the lysate of AcMNPV-GH4 infected cells (lane 1 in Fig. 4L ). Ten out of eleven labeled protein species were shared between the lysates of AcMNPV infected cells and AcMNPV-GH4 in fected cells (lanes I and W in Fig. 4L) . A labeled band with a molecular weight of 22kDa was shown in sample of AcMNPV-GH4 infected cells, but was absent both in the Sf21-AE cells and in the wild-type AcMNPV infected cells (lanes 1, W and C in Fig. 4L.) Proteins in the supernatant of the grown cell culture after 6h labeling with [35S] methionine were also analyzed. The result showed that this 22kDa protein was not detectable in all super natants of Sf21-AE cells, AcMNPV infected cells, and AcMNPV-GH4 infected cells (lanes C, W, and 1 in Fig. 4S ).
Tunicamycin Treatment
Recombinant GH band (22kDa) was shown in the cell lysate prepared from AcMNPV-GH4 infected cells without treating with tunicamycin (lane 3 in Fig. 5 ). However, this 22kDa rGH band did not change its mobility on the gel when AcMNPV-GH4 infected cells were incubated with tunicamycin (lane 4 in Fig. 5) .
A structure glycoprotein of baculovirus with a molecular size of 64kDa was shown on the gel from the lysates of both AcMNPV and AcMNPV -GH4 infected cells without treating with tunic amycin (lanes 3 and 5 in Fig. 5 ). This 64kDa band, however, decreased to 57kDa after these cells were treated with tunicamycin (lanes 4 and 6 in Fig. 5 ).
Recombinant GH band did not show on the gel from the samples prepared by the super natants of AcMNPV-GH4 infected cells either with or without tunicamycin treatment (lanes 1 and 2 in Fig. 5 ), those prepared by the lysates of AcMNPV infected cells with or without tunicamy cin treatment (lanes 5 and 6 in Fig. 5 ), or those prepared by the cell lysates of Sf21-AE with or without tunicamycin treatment (lanes 7 and 8 in Fig. 5 ).
Discussion
Results from cell lysate analysis of SDS-PAGE, immunoblotting, and protein labeling showed that rGH with a molecular weight of 22kDa, similar to that of the authentic fish GH,34,35) was The intensity of the polyhedrin band shown on the gel appeared to be the highest of all proteins labeled with [35S] methionine (Fig .  4L ). In the recombinant baculovirus, the coding region of polyhedrin gene was replaced by ypmGH cDNA fragment.
After the recombinant virus infection, however, the expression level of ypGH was significantly less than that of polyhedrin , although the ypGH cDNA and polyhedrin gene were driven by the same promoter.
Therefore , we suggest that the structures and characteristics of the regulatory region, the immediate upstream of the start codon or even the insert gene per se may be involved in the expression for foreign genes under the control of polyhedrin promoter, as was concluded in previous reports.36-183) To reach an expression level of fish GH cDNA as high as that of the polyhedrin gene may be an interesting subject for future studies.
A structure glycoprotein of 64 kDa located in the envelope of AcMNPV plays an important role in the ability of the virus to enter insect cells.89) This 64 kDa protein band was reduced to 59 kDa in the presence of tunicamycin, an inhibitor of N-linked glycosylation, since this glycoprotein loses its sugar moiety. Similar to this report, a 64 kDa protein band occurring in the lysates of AcMNPV infected cells decreased to 59 kDa when the cells were treated with tunicamycin (lanes 5 and 6 in Fig. 5) . One potential N-glycosylation site located near the C-terminus, Asn-CysThr, of fish GH has been reported by numerous studies.1,3,5,9,10) However, we demonstrated that the 22 kDa rGH did not change its molecular size in the presence of tunicamycin (lanes 3 and 4 in Fig. 5) 
